Background: Chair based exercise (CBE) is suggested to engage older people with compromised health and mobility in an accessible form of exercise. A systematic review looking at the benefits of CBE for older people identified a lack of clarity regarding a definition, delivery, purpose and benefits. This study aimed to utilise expert consensus to define CBE for older people and develop a core set of principles to guide practice and future research.
Background
For community dwelling populations there is clear evidence to support the hypothesis that exercise improves health and quality of life [1] . In older frail people, these programmes have a significant impact on reducing the risk and rate of falls [2] with an associated reduction in morbidity, mortality and costs to health and social care. Many exercise programmes are performed in standing and unaided [3] . Such programmes can be difficult or impossible for those who are immobile or very unstable and chair based exercise (CBE) may be offered in this context [4] .
A recent systematic literature review considering CBE in older people [5] found many studies of poor methodological quality with small sample sizes. There was considerable variability in the outcome measures used, precluding pooled analysis. A key finding from this review was a lack of clarity over the definition of CBE, the purpose of CBE and the expected benefits of CBE for older people. There is therefore a lack of clarity regarding when practitioners should use CBE and what outcomes they should expect when they do so. This uncertainty also makes research to evaluate CBE difficult by virtue of a lack of central hypothesis about its role. Establishing a core set of principles which include a definition, purpose, delivery and expected outcomes will help to guide practitioners and further research.
Against this background, this study set out to establish expert consensus on what defining what CBE is, what the essential components of a CBE intervention should be and what benefits might be expected to result from a CBE programme.
Methods

Delphi process
In the absence of a strong evidence base and clear guidance for clinical practice a consensus development technique may provide a basis for decision making and further guidance [6] . The Delphi technique is a well-recognised consensus method used to determine the extent of agreement on an issue [7] . It is an iterative process which supports the development of expert consensus on a particular topic and is characterised by several aspects: anonymity, multiple iterations of a similar survey tool, feedback between rounds and statistical assessment of consensus scoring [6] [7] [8] [9] . It involves a panel of experts undertaking a series of rounds to identify, clarify, refine and gain consensus [9] .
Framework for the Delphi process
It is acknowledged that the first round of a traditional Delphi process uses open questioning to identify the focus of the process [10] . Modifying the Delphi approach is however considered appropriate to ensure that that methodology is appropriate for the study aims rather than shaping the study aims to fit the methodology. In this study we used the following modified methods to develop the framework for the formal consensus process:
Telephone consultations with stakeholders to explore key areas of chair based exercise Generation and discussion of structured statements at a team workshop of the study management group (all the co-authors)
Telephone interviews were used as an open data collection method which was then formalised in a team workshop. This approach was chosen to manage the breadth of open data anticipated in this consultation process and then allow formal consensus development in a manageable pragmatic way.
The focus and scope of the consensus process was determined through a review of current literature [5] and consultation with 11 stakeholders [2 academic geriatricians, 4 exercise physiologists/scientists, 2 physiotherapists representing AGILE, 2 exercise instructors, 1 physiotherapist delivering CBE]. Consultation comprised of telephone interviews with open questioning about key areas around chair based exercise. Seven key themes emerged from these consultations including defining CBE, potential benefits, intended users' delivery and training. Thematic analysis was used to analyse the free text from the interviews.
Statements for round 1 of the Delphi process were generated by the study management group in a team workshop, which comprised 7 clinical researchers (2 physiotherapists, 1 occupational therapist and 4 geriatricians) with an interest in rehabilitation of frail older people. Statements were constructed within the 7 key themes based on current literature and the telephone consultation process. Each statement was discussed at length by the study management group, all of whom agreed on the final set of 42 statements.
Participants and recruitment
To reflect the complexity and variety of expertise involved in the delivery of CBE to older people a purposive sampling strategy was developed to recruit Delphi experts involved in CBE from a variety of different clinical and professional settings. It acknowledged that defining and selecting experts in a Delphi study is a challenging process and may require a pragmatic approach that is appropriate to the study aims [11] . For this study an expert was defined as anybody with knowledge and experience of chair based exercise programmes in a frail elderly population. However this was not limited to a clinical setting and included experts with an academic background, exercise instructors and experts working in the voluntary and social care sectors. Experts were selected from specialist professional groups (e.g., Chartered Society of Physiotherapy Older People Network-AGILE, British Geriatrics Society, College of Occupational Therapists Older People Specialist Section), leading providers in CBE programmes (e.g., Later Life Training, Extend), charitable organisations involved in supporting older people (e.g., Age UK) and prominent clinicians and academics identified through a review of the literature.
In total 25 UK experts in the field of CBE for older people were invited to take part by e-mail and provided a Participant Information Sheet. Experts were asked to provide a summary of their experience and expertise in the field prior to being included in the study. All experts that were willing to take part returned a completed consent form prior to the consensus development process taking part.
Procedure
Electronic communication methods (in this case e-mail and the SurveyMonkey web-service) were used to ensure anonymity of all participants. Anonymity supports the generation of responses which are free from the bias introduced by the issues of group dynamics influencing face-to-face discussions [8, 12] . Participants were given one week to complete each round with a reminder e-mail sent at one week and two weeks after this deadline. If a participant had not completed the round at this point they were excluded from further rounds of the process.
To ensure strong retention of expert involvement, an upper limit of four rounds of investigation was set in this review [8] . It is also acknowledged that having a planned number of rounds is an indicator of good quality in designing a Delphi study [13] . The four rounds of investigation took a total of 5 months.
Each survey tool consisted of a series of structured statements constructed so that responders could rate their level of agreement using a five point Likert scale. Open response questions were also used to allow participants to comment freely on each statement.
A Delphi study is an iterative process that uses repeated communication to refine expert opinion on a specific topic and move towards an accepted level of consensus. It was therefore necessary to analyse and review the findings of each round and revise the survey instrument for the following round. Procedures used in this process were:
A summary of the panel scoring was presented for each statement in the following round. This panel scoring included the level of agreement of each statement along with a text summary of the comments given in the previous round. This provided a context for participants to inform their rescoring to the revised survey instrument.
Any statement which reached consensus (agreement or disagreement) was removed from rescoring in further rounds of the survey. Statements where consensus was reached were modified where the free text comments indicated this was appropriate. Free text comments were analysed thematically and any themes that were not consistent with the statement were used to revise the statement. This statement was then rescored in the following round and participants were given the opportunity to provide open text comments. The wording of statements was modified where appropriate to reflect any comments from participants. Free text comments were analysed thematically and were then used to modify the statement. This statement was then presented back to the panel in the following round for rescoring and comments. New statements were formulated based on comments and when further clarification was needed.
There is no universally accepted threshold for defining consensus as part of the Delphi process, with thresholds for consensus ranging from 55%-100% in the published literature [7] . A heterogeneous group of expert was considered appropriate to allow for different perspectives to be explored [10] . A predefined consensus level is an indicator good quality Delphi research [7] and the consensus level is influence by the study aims [12] . A 70% threshold was considered appropriate for this study and is consistent with other research using a Delphi technique [14, 15] . Statements were considered to be "principles governing CBE" once the 70% threshold for consensus was reached.
Results
Response rate 25 experts were invited to take part and 17 (68%) agreed to do so. A 100% response rate (n = 17) was achieved in Round 1 and a 94% response rate (n = 16) for Rounds 2, 3 and 4. Reasons for not taking part or completing the process included time constraints and a perceived lack of expertise in the area.
Participants
Of the 25 experts invited 17 participants took part in the modified Delphi process. They represented a range of health care professions including 6 physiotherapists, 2 occupational therapists, 2 CBE exercise leaders, 1 rehabilitation consultant, 1 clinical exercise specialist, 1 older people's lead at the BHF National Centre for Physical Activity and Health, 3 academics in the field of exercise for older people (one from a sport science, one from a physiology department and one from a nursing department) and 1 older persons specialist nurse. The experts worked in a range of settings including NHS acute and community services, private exercise training providers, social care, academic institutions and The Care Inspectorate, Scotland. Experts represented a range of professional bodies including AGILE-the Chartered Society of Physiotherapy Older People's Network, the British Geriatrics Society, College of Occupational Therapists Older Peoples Specialist Section, and Admiral Nurses specialising in dementia care. 16 experts completed the 4 rounds of the modified Delphi process.
Summary of rounds
The results for each round are presented in Table 1 . This table presents an overview of the scoring for each round and outlines the following:
Total number of statements that participants were asked to score and comment on Statements that reached 70% agreement and were accepted in each round Statements that did reach the 70% consensus however comments indicated the wording changes would improve the clarity and were therefore revised and included in the following round to be rescored Statements that were removed as they did not reach consensus and the free text comments supported removal of the statement Statements that did not reach consensus however comments suggested wording changes to improve clarity and included in the following round to be rescored New statements that were generated from the free text comments and suggestions from participants
In round one, 22 statements were accepted, 3 were removed, 5 new were inserted, and 17 were modified. In round two, 16 statements were accepted, none were removed, 4 new were inserted and 6 were modified. In round three, 4 statements were accepted, 2 were removed, no new were inserted and 4 were modified. In round four, 4 statements were accepted and none were removed or modified and no new ones were inserted.
Summary of results
Consensus was reached on forty-six statements relating to seven domains of chair based exercise: definition, intended users, potential benefits, structure, format, risk management and evaluation. These domains were identified by the initial telephone consultations and the team workshop of the study management group in the development of the framework for the process.
All statements that reached consensus are presented in Table 2 within the seven domains. 5 statements were removed throughout the process due to not reaching the threshold for consensus and the thematic analysis of the free text responses. One statement was removed from the definition domain in Round 3, one statement was removed in the intended users' domain in round 1, two statements were removed in the potential benefits domain in rounds 1 and 3 and 1 statement was removed in the structure domain in round 1. All statements that were removed are presented in Table 3 .
From the accepted statements at the end of the modified Delphi process the study management group constructed a definition of CBE which was emailed to the Delphi panel. This definition was modified following minor comments from the Delphi panel and the final definition was approved by 14 of the 16 Delphi panel experts (87.5%).
Chair based exercise has been defined by this process as:
"a primarily seated, structured and progressive exercise programme that is part of a continuum of exercise for older people, which uses a chair to provide stability, and is delivered by instructors that are suitably skilled and trained to work with frail older people".
Discussion
This study aimed to utilise expert opinion to define chair based exercise for older people and develop a core set of principles for chair based exercise programmes. Consensus was reached on forty-six statements relating to seven domains of chair based exercise: defining, intended users, potential benefits, structure, format, risk management and evaluation. This work has clinical value in offering the first efforts at defining CBE and for providing greater clarity and understanding on the role and scope of CBE for older people.
The complexities of CBE as an intervention have been highlighted with a clear agreed definition of CBE proving challenging. Several rounds of consultation were required to reach any level of agreement regarding the scope and purpose of CBE for older people. It is clear that many experts do not want CBE to be regarded as the default exercise programme for all older people without appropriate justification and progression. These concerns are reflected 'I wouldn't describe sit-stand as static' 'unsure whether static is the correct word to use' 'Do you mean by static that both feet remain in a fixed position' 'a chair was designed to sit in, and stand up from-beyond that we are stretching the purpose'
Intended users
Encouraged for older people who are concerned about stability in movement 64.71 Removed following Round 1
'…most older people have some concern about stability yet for most by doing standing work this will improve' 'neutral because some people will not want to be in a group and others will not be able to get to a group'
'Group environments are best as the social interaction can be a vital component of adherence and motivationhowever home exercises can be just as effective if carried out correctly and maybe with supervision' by the expert discussions with a reluctance to commit to predefined and prescriptive amount of seated activity within a programme. Instead comments centred on the need to consider appropriate progression to more challenging and dynamic standing programmes to maximise health benefits. The definition established in this process does however offer a framework for CBE outlining that it is primarily a seated programme that uses a chair to provide stability. This framework allows CBE to be adapted to meet the changing needs of older people in the appropriate setting and perhaps a more prescriptive model would have limited applicability in health and social care settings. CBE has been used as a control in research studies testing exercise interventions often described as low level exercise [16] suggesting CBE may be viewed as a default option for frail older people with limited effectiveness. This consensus process however suggests that CBE is appropriate for older people who are unable to take part in other forms of exercise due to activity limitation which may be acute or longer term. Experts predominantly working in the healthcare sector stressed the importance of progression for all users of CBEwhether it is to standing exercise programmes or a progressively challenging seated programme. Progressively challenging programmes are supported by evidence of effective exercise for frail older people [17] and identify that if delivered appropriately CBE can be underpinned by the principles of exercise for frail older people [18] .
The reasons for promoting CBE to older people varied amongst the expert panel and included both health and social gains; however it was acknowledged that there should be a clearly defined goal for each participant. The predominant reason for participants to attend needed to be acknowledged and would influence the programme content and outcome. Formally measuring improvements and facilitating progression may not be justified for those users who choose to attend CBE group for primarily social reasons.
It could be argued that the distinction needs to be made between when CBE is being undertaken for specific health gains and when it is the exercise of choice for an older person. It is however essential that older people are fully informed about CBE to reduce any misconceptions over the potential benefits and reasons for taking part.
Exercise has been shown to have wide ranging health benefits for older people and the potential benefits offered by CBE are in line with this evidence [19] . It is however important to recognise for some intended users of CBE for example those with a chronic long term condition the likely outcomes may be different. From a physiological perspective CBE may offer a way of protecting against the progression of musculoskeletal frailty rather than having a restorative role. Comments relating to maintaining functions were identified by experts however the agreed principles do not reflect this role of CBE.
The outputs from the Delphi suggest that the duration of exercise sessions should be of 10 minutes or longer, using progressive resistance (strength) training. This is broadly in line with the UK national exercise guidance for older people [20] . The consensus achieved here differs from the national guidance by stating that a minimum programme should be one session per week, lasting up to an hour, whilst national recommendations require programmes to achieve 150 minutes per week over two or more sessions [20] . However, these national guidelines are generic, covering all types of exercise in a variety of patients, whilst CBE, as defined through this study, is useful for those who cannot participate in other forms of exercise and therefore a less intensive approach in this context may be reasonable. Other advice, such as from the BHF National Centre for Physical Activity and Health [21] , supports lower intensity programmes in patients unable to tolerate higher intensity exercise with a view to progressing intensity and duration as able.
People participating in chair based exercise programmes may well be sedentary for much of the time when they are not doing exercise, and so the potential benefits of chair exercise may be offset by the hazards of inadequate customary physical activity at other times. Thus, although the consensus statements have defined a programme that might be expected to achieve worthwhile health benefits, doubt remains as to whether these will be demonstrable in practice, or without additional measures to increase physical activity between exercise sessions.
Managing the potential risks of CBE programmes was considered important by the expert panel and ensuring appropriate training and regulation was commented on throughout, often being raised in domains outside risk management.
Consensus was however not reached on a minimum qualification required for instructors as this impacted on the volunteers and support workers that are currently trained to deliver programmes. Instead agreement was reached on having regulated CBE training programmes that follow an agreed curriculum to improve standardisation and quality. It is acknowledged that health professionals and instructors influence the attitudes and beliefs of older people to exercise [22] and there is evidence to suggest that instructors have different attitudes depending on the setting they work and whether they predominantly deliver seated or standing programmes [23] . A greater focus on the training for instructors which encourages positive attitudes towards seated programmes is essential to ensure that older people are able to take part in programmes that are delivered by well-trained and motivated instructors and who have the appropriate skills to deliver programmes in line with the established principles.
The findings of this study are of value as a guide to practitioners involved in the delivery of exercise for older people and for those who purchase these services. They provide a benchmark against which current practice can be evaluated. The outputs of this study also provide evidence of clear hypothesis driving chair-based exercise, in terms of its objectives and likely benefits. Evaluative research is now possible to evaluate the effectiveness and cost effectiveness of CBE against these stated goals. The broad consensus achieved here provides much needed clarity for both practitioners and researchers.
Strengths and limitations
The consensus threshold of 70% achieved the desired effect of allowing us to complete our process, without participant drop-out, within four iterations. Agreement for most statements exceeded 70% by some degree. However, at this threshold, our findings must be taken as the best achievable consensus given the current lack of robust evidence in the field, rather than as evidence of absolute unanimity.
The focus and findings of this study were influenced by the perspectives of both the research team and consulted experts, who were clinicians and experts in the delivery of chair based exercise. The framework for round one was developed by the research team in consultation with experts which will have influenced the scope of the process. This modified Delphi technique may have introduced bias from experts when rating the structured statements in round one. Experts may have responded more favourably to the predefined statement rather than to iterate a statement of their own. Nevertheless only 52% of statements were accepted in round one and opportunity was given for experts to freely comment on all statements and suggest new themes and statements.
In addition experts in exercise for older people may not be entirely impartial in their appraisal of chair based exercise as they have already invested and engaged with the concept which may have led to more favourable responses.
However, despite these limitations we consider that our use of the Delphi process provided a fair representation of the expert practitioner view of chair based exercise, as we consulted a mixed group of experts spanning health and social care, voluntary and private sector groups as well as academia. The established principles offer a framework for CBE programmes that requires further evaluation in terms of its acceptability, feasibility and effectiveness.
Conclusions
A definition for CBE for older people has been suggested based on clinical expert opinion which has previously been lacking in the literature. Agreement has been reached on a set of principles of CBE for older people through a Delphi process with a mixed group of experts.
